Constitutive expression of CCR7 directs effector CD8 T cells into the splenic white pulp and impairs functional activity.
Antigenic stimulation down-regulates CCR7 on effector T cells. To analyze the importance of CCR7 down-regulation, transgenic (tg) mice constitutively expressing CCR7 were generated. CD8 T cells with defined Ag specificity were obtained by breeding CCR7-tg mice with P14 TCR-tg mice specific for lymphocytic choriomeningitis virus. Transgenic CCR7 expression did not impair proliferation of P14.CCR7 T cells induced by lymphocytic choriomeningitis virus infection, but prevented CCR7 down-regulation. Compared with wild-type P14 effector cells, P14.CCR7 effector cells, expressing the CCR7 transgene, were increased in the spleen, but decreased in blood and peripheral tissues. Moreover, P14.CCR7 effector cells localized almost exclusively in the splenic white pulp, whereas P14 effector cells were excluded from splenic white pulp cords and were found preferentially in the red pulp. Functional experiments further revealed that P14.CCR7 effector cells were impaired in rapid viral clearance and in inducing Ag-specific delayed-type hypersensitivity reactions. Thus, the present study demonstrates that down-regulation of CCR7 during CD8 T cell activation is important to release effector cells from the white pulp of the spleen, and highlights the importance of effector cell localization in providing rapid immunity.